CENTER FOR DRUG EYAL[}AT_I})N AN D RES EARCH
Approval Package for:

Application Number 74587

1‘,'

Tablets 240mg

neri mil r ide Exten -

Release Tablets 240mg

n lan Phar i




ENTER FOR DR LUAT A EARCH

74587
CONTENTS
Included Pending Not Not
Completion Prepared Required
Approval Letter X
Tenative Approval Letter
Approvable Letter
Final Printed Labeli ™
Medical Review(
- Chemistry Review(s) X

EA/FONSI

Pharmacology Review(s)

Statistical Review(s)

Microbiology Review(s)

Clinical Pharmacology
Biopharmaceutics Review(s)
Bioequivalence Review(s) X
Administrative Document(s)
Correspondence







ANDA 74-587

Mylan Pharmaceuticals, Inc.
Attention: W. Bradley McMillen
781 Chestnut Ridge Road

P.O. Box 4310

Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 12, 1994, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Verapamil
Hydrochloride Extended-release Tablets, 240 mg.

Reference is also made to your amendments dated September 22,
1995, December 8, 1995 and February 26, 1996 and to your
correspondence dated February 16, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Verapamil Hydrochloride Extended-release Tablets
240 mg, to be bioequivalent and, therefore therapeutically
equivalent,. to those of the listed drug (Isoptin® SR Tablets,
240 mg of Knoll Pharmaceutical Company).

Your dissolution testing should be incorporated into the
stability and quality control program using the same method as
proposed in your application and as outlined in our February 12,
1996 correspondence. The "interim" dissolution test(s) and
tolerances are:

1 hour:

2 hours:
3.5 hours:
5 hours:

8 hours:

The "interim" dissolution test(s) and tolerances should be
finalized by submitting dissolution data for the first three
production size batches in a supplemental application. The
supplemental application should be submitted under 21 CFR 314.70
(c) (1) when there are no revisions to the interim specifications
or when the final specifications are tighter than the interim
specifications. 1In all other instances the supplement should be
submitted under 21 CFR 314.70 (b) (2) (ii).




Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application requires an approved supplemental
application before the changes may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign,
at the time of their initial use, be submitted to our Division of
Drug Marketing, Advertising, and Communications (HFD- 240) with a
completed Form FD-2253.

Sincerely yours,

Douglas L. Sporn

Acting Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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VERAPAMIL : .
HYDROCHLORIDE .
W Orsl Tabiets B

It
. DESCRIPTION: Yermlamit iydrochioride
- Y is 8 calcium ion influx inbibitor (slow
channel blocker or calciun ion antagon-
ist). The tablets are designed for ex-
release of the drug in the gas-
N trointestinal tract; extended retease
k characteristics arg not aitered when the
' tablet is divided in hall. .

Vi vt OIS OF vErAPARI

hydrochioride is given beiow:

I

[
CayHizgha0y « HC) MW, = 491.07
Benzenaacetcnitrile,

a- {3-[2-(3,4-dimethoxyphemyl) ethyl)
methylaming)
oropyl)-3,4-dimethory-ce-(1-

bydrochioride

; bradycaris (rate
1028 50 beats/mia} is uncommen
\ (1.4%). During isometric o tyaamic

and coronary srienioles, both in
#ad ischemic regions, and is 2
potent inhibitor of corenary srtery
39038, whather $pontanscus or ergo-
Soving-mduced. This proerty increases
®yecardisl aryges delivery in patients
with caremary artery spasm, and is re-
Speasibic for the effectiveness of versp-
amil in vasespastic (Prinzmetal’s or i
varisat) a3 woll a3 unstable angina at -




MRl 3ad Sschemit regions, aad is 3
poteat iabibitor of coromary artery
3pasm, whether spomtaneous or ergo-
novine-induced. This increases
myocardial oxygen delivery in patients
with corenary artery spasm, and is re-
sponsible for the effartiveness of venap-
amil in vasospastic (Prinzmetal’s or
variant) as wefl as unstable anging at
Test. Whether this eftect plays any rie i
classical effort angina is not ciear, but
studies of exercise tolerance have ot
Shown 20 iCTease if the MaTimum ewr-
cise rle-pressure prodict, a widely ac-
cepled measure of exygen utilization.

which the heart warks both at rest snd
2 given level of emercise by dilating
pesipheral

arterioles.
Electrical activity through the AV
%004 depends. to & sigwiicant 3
Upon caicivm intivx theough the siow
channel. By decressing the fiux of cal-
cium, verapamil prolongs the effective

period within the AY node and
slows AV conduction i » rate-related
manner.

Normal sinus chythm is usvally not
atfected, but in patients with sick sinus
syndrome, verapamil may interfere with
sinus-node impulse generation and wnay
induce sinus amest or sincatrisl block.
Atrioventricular block can occur in pa-
tients without preexisting conduction
defocts (see WARNINGS).

Verapamit does not ater the normal
atrial action potential or intraventricuiar
conduction time, but depresses ampi-
tude, velocity of depolarization, and con-
duction in depressed atrial fibers. Ver-
apamil may shorten the antegrade ef-
fective refractory period of accessory
bypass tracts. ion of ventricular
rate and/or ventricular fibrillation has
besn reported in patients with atrial fiut-
ter or atrial fibrillstion and » coexisting
accessory AV pathway following admin-
istration of verapamil {see WARNINGS).

Veragamil has a tocal anesthetic
action that is 1.6 times that of procaine
00 a0 squimotar basis. 1t is not known
whether this actien is important at the
doses used in man.

Pbarmacokinetics asd Metabelism:
With the immediate release famulation,
more than 30% of the orally adminis-
terd dose of verapamii hwdrochionde is
absorbed. Because of rapi¢ bintransfor-
mation of verapamif during its first
through the portal circulation, bicavai-
abilily ranges from 20% to 35%. Peak
plasma concentrations are reached be-
tween 1 and 2 hours after oral adminis-
tration. Chronic oral administration of
120 mg of verapamil hydrochioride every
6 hours resulted in plasma levels of ver-
apamil ranging trom 125 to 400 ng/md,
with higher values reported occasional-
#y. A nontinear correlation between the
verapamil dose administered and ver-
apamil plasma levels does exist. in early
dose titration with verapamil a relation-
ship ezists betwoen verapamil plasms
cancentration and prolongation of the
PR interval. However, duting chroaic
administration this relatioaship may
disappesr. The mean elimination hatf-
lte in single-dose studies ranged from
2.8 10 7.4 hours. in these same studies,
atter repetitive dosing, the hali-iife
incieased to a range from 4.5 10 12
hours (after tess than 10 consecutive
doses given 6 hours apart). Hatf-life of
verapamil may increase during titration.
No reiationship has been established
between the piasma concentration of
verapamil and & reduction in bloed
pressure.

Aging may affect the pharmacoki-
netics of verapamil. Elimaastion half-
dife may be prolonged in the eiderly. I
muitiple dose studies under fasting

e measwed
by AUC of werapamil ydrochionde ex-
tended-reiease tablets was similar {0
verapamil hydrochoride immediate-
Telease tabiets; rates of abserptien
were, of caurse, different.

i 8 randomized, singie-dese. cress-
over study using healthy votunteers.
adovisistraton of verapami bpdrachior

vailability (AUC)
but s sarrewer peak-te-lrough ratio.
Gaod conretation of

verapam kave shown
effoctiveness of doses similar to the
effective dases of its imenediate release
verapamil product.

In heatthy men, orslly sdministered
verapamil hydrochlorige undergoes ex-
tensive metaboiism in the liver. Tweive
Metabolites have been identified in
plasma; sHl except norverapamil are pre-
sent in trace ¥mounts enly. Norverap-
amil can resch steady-state plasmy
concentrations sporemeately squal to
these of verapasil itsell. The cardepras-
Cular activity of aerveragemil appears to
be appresimately 20% that of veraps-
mil. o TO% of an sdminis-
fered dose is excreted as metabeiites i

-




Mnaudu
verapamil praduct .

in heaktiyy mea. orally sdministered
vanpﬂmmu
tonsive metabuicsm i the Gver. Tusive
m-mamu-m-

wd«eumedumhdMsm
the urine and 16% ar more in the feces
within 5 days. About 3% to 4% is &a-
creted in the wrine as uachanged drug.
Awmnmly%swmtanhsm
proteins. In

ficiency, metabolism of immediate-
release ik is and cliai-
Aation kaif-ide whldnié

Atter four weeks of w3l desiag
(120 mg q.id), vwerapomi sad nenvers-
il levels were Roted in the core-
brespinal fiuid with estimaled partition
coetticient of 0.06 for verapaml and
0.04 for orverspamil,
Somotysamics and Myecardiat Nets-

is usually not Mmm Howeves, in pa-
tients with severe left ventricular dys-
function, (e.g., pulmenary wadge pres-
smlmzommnguepmmﬁm
less than 30%), of in patients taking
beta-adrenergic blocking agents or
her cardiodepressam drugs, deteriora-
tion of ventricuiar function may occur
{see Drug interactions).
Puimonary Fuaction: Verapamil does
not induce bronchoconstriction and
hence, does not impair ventilstory

function.

IIIIICAIIBIS AND USAGE: Verapamil
aty tablets

are mwu for lhe management of

essential

“llllllllt"l.ls Vlnpuul
is contraiadicated i
1. Severe lefi ventricutar ﬁmmm

(see
2. Hypotension {systolic less
than 30 mmHg) or cardiogenic
shack.

3. Sick smus syndrome (except in
patients with 3 functioaing srtificial
ventricular pacemaker).

4. Second- or third-degree AV block
(cmnl i patients with a function-
ing sttificial ventricules pacemaker).

S. Patients with strial Nutter or atria!
fibrillation and an accessory bypass
tract (e.g., Wolt(-Parkinson-White,
Lown-Ganong-Levine syrdromes).
(See WARNINGS )

il hydrochionde.
WARKIKGS: Heart Faliare: Verapamil
has a negative imotropic effect which, ia
most patients, is compeasated by ity
afterioad reduction (decressed
vascular

dyshonction
(2.8, ejection raction kess #aa 30%) o
maderaie to sevese symgtoms of Cardiac
tailure 3nd i patients with sey degres
ot veniricular mlmn il they are

was ul sbia ta induce erthestalic

Elovated Liver Exzymes: Elevations of
transaminases with and witheut cos-
comitant elevstions in slaling phat-

proven by .
clinical symptoms (malsise, |_eq;e_r,
and/or iight upper quadrant pain) in
addition 1o elevations of SGOT, SGT,
and alkaline phosphatase. Perindic
moniloring of hiver function in patients
receiving verapamil is thesetore prodest.
Accessery Bypass Tract (Iml~
Parkiases-White o

Lovieek Same patients with mal
snd/er chresic atrial fibrilkaten or atrial
fiwtter and 3 coexisting accessery A
pathway have developed increased
amtegrade COnduction AcsS the acces-
soq utlm bypassing the AV node,

Sen e ranid waatdrnlar 8.
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2.5%. I IyDONORIVE PAIESNS, Uev:a™
o5 i blosd pressare below Sormal are
wausudl. Ti-Dable testng 60 degrees)
was sat sble 1o induce orthestatic

proven hatl of these had
clinical symptoms (malaise, fever,
and/or right uppes quadrant pain) in
addition to elevations of SGOT SGPT
and alkaline phosphatase. Periodic
monitoring of liver function in patieats
receiving veraparil is therelore prudent.
Accessery Sypass Tract (Weiti-
Packiasen-White or -
Lovieak Soma patimts with perecysmal
sad/or chvenic siqpl flbrillaada or atvial
fhutter and 2 rsting sccessery AV
pathwey have developed increased
sotegrate Conduchion SCRSS the a0CES-
sory pathway bypassing the AY made.
producing 8 very rapid vestricular re-
sponss of ventncular fibrilatien after
feceiving intravenous verapamil (r dig-
Halis). Although a risk of This CCurring

swally DC-canbioversion. Cardioversion
has beeo vied safely sad effectively
Atriovestricatar Bleck: The effect of

concentrations, especially during the
early titration phase of therapy. ]

degrees of AV biock, however, were
infraquently (0.8%) abserved. Marked
first-degres block or progressive devel-
opment ta second- or third-degree N
lock requires a reduction in dosage of,
in rare instances, discontinuation of
verapamil mnmume and institution
of aporopriate therapy, depending upon
Patients with Uypertrophic Cardlomy-
spathy (IMSS): I 120 patients with
ypertrophic cardiomyopathy (mest o
them refractory of intolerant 19 propran-
clol) who received therapy with veraps-
mil 31 doses wp to 720 mg/day, a variely
of serious adverse effects were seen.
Theee patients died in puimonary odem-
2; ol had severe lett ventricuiar outfiow
obstruction and 3 past history of left
ventriclae ion_ Eigit other pa-
tients Wad paimonary edems andfor
severe ypoteasion; abnormally high
(grester thas 20 smHg) pulmonary
wedge presure and & marked left ven-

in most of these patients. Concomitant
administration of quinidine (see Drvg
interactions) preceded the severe ypo-
Aeasion i 3 of the 8 patients (2 of whom
deveioped pulmonary edema). Sinus
bradycardia occured in 11% of the
patients, second-gegree AV block in 4%,
and sinus west 7 2%. 0 must be 8p-
precisted that this group of patients
hat & serious disesse with 8 high mor-
tality rate. Most adverse effects re-
sponded well 1o dose reduction, and only
carely did verapamil use have to be dis-
m‘ .
[
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bites in the wnae. Yerapamul is nof re-
moved by hemedialysrs. Until lurther
€02 are avaatle. ver20amd showld be
SoRumsiered Cantiously 1o patents with

Ml proieagstes of the PR mtervai o
oiher signs of swerdesape (see OVER.
DOSAGE)

Brag intecactions: Btz Blockers
Concomitant theragy with beta-sdvenes-
gic blockers and verapamil may resut in
additive negative effects on heart rate.
atrioventricular conduction, and/or car-
diac contractility. The combination of
extended-release verapamil and beta-
admergl: blocking agents has nof been

M there have been re-

Asymptomatic beadycardia (36
bests/mial with a wandering atrial
pacemaker kas been observed in 2
palient receiving concomitant limokl (2
hux-m blacher) eyedrops and

A dmuse in metoproiol and pro-
pranolol clearance has been sbserved
when either drug is sdministered con-
comitantly with verapamil. A variable
effect has been seen when verapamit
and atenolof were given topether.
Digitatis: Clinical use of verapamil in
digitalized patieats has shown the com-
bination to be weil toleraled if digouin
doses are properly adjusted. However,
chronic verapamil treatment can in-
crease serum digamin levels by 50% to
75% during the first week of therapy,
and this can result in digitalis toxicity,
In patients with hepatic cirrhosis the
intigence of verapamil on digaxin kinet-
s 15 magnified. Verapamd sy reduce
total body clearance and extrarenal
clearance of digitexi
respectively. Maintenaace digitalis

be when verapa-
mil is administered, and the patient
should be carfully monitored to avoid
over- o underdigitalization. Whenever

ualion of verapamil mmmm use,
the pauenl snounl be reassessed to
awoid underdigita
‘ltllyunusln m.& Verapamil
administered concomitantly with oral
antifypertensive egents (e.g., vasodila-
tors, angiotensin-converting enzyme
inhibitors, diuretics, beta-blockers) wilt
usually have an sdditive effect on iower-
ing blood pressure. Patients receiving
these combinations shouid be sppropr-
astely monitored. Concomitant use of
apents that stienuate Higha-adrenerpic
function with verapamil may result i a
reduction in blood pressure that is
eacessive in some patients. Such an
etfect was observed in one study tollow-
ing the concomitant administration of
verapamii and pramsin.

Astiarriytimic Apowts !
Bisopyramide: Until data o possible
interactions between verapamil and
disopyramide phosphate are obtained,
disopyramide shouid ot be adminis-
tered within 48 hours betore or 24 hours
sfter verapamil administration.
Fiscainide: A study in healthy volun-
teers showed that the concomitaat ad.
ministration of flecamide snd lummnl
mey have additive etfects on myocardial
contractility, AV conduction, and repo
Larization. Commnmmuwymlb
cainide and verapamil may resuit in 3d-
ditive negative inatropic effect and pro-
fongation of atrioventricutar conduction.
Qatinidios: 1n 8 smali ember of patients
concomitant wse of verapamil 3ad quini-
dine resullad in significsnt typotension.
Until further data are obtained, com-
bined therapy of verapsmil and quini-
dine in patieats with hypestrophic car-
domyopatiy should prabebly be svoided.
The eloctrepiysieiogical etfects of
umdine 30l verapamd em AY conduc-
lise weve studied i 8 patiests. Verap-
omil sigaicantly cousteracted the of-
tocts of quiniding sa AY conduction.
There 825 bees & repert of increased
et iwveis dunng verspamt tury-
».
ot
Mrates: Yerspaasil has bass prven con-
Comitantly with sheri- aad lang-acting

. Mrsies withowt sey endesirable drog

wdaractions. The
of bath drugs and th: chncal mperionce

Cimotidine: Tha istarsctoa detween
Cumgtidime sad chusmcally

L

b
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dase of varnpami and/or the dese of the
eremescular bocking ageat when the
drags ore wasd concomitantly.

{ntagenesis, mpeir-
mont of Fortilty: Ae 18-moeth tomicity
study in rats, at 3 low muktiple (6-fold)
of the marimem recominended heman
dose, and not the maximum tolersted
dose, did not suggest 8 tumorigenic
potential. There was oo evidence of 8
carcinogenic petential of verapamit
administared in the diat of rats for two
yoars at doses of 10, 35, and
120 mg/kg/day o approsimately 1,
and 12 times  the mazimum
recommended humn daity dose
(480 mg per dayor 95

Verapanil usnmxum
Ames test in § ftest strains ot 3 mg per
mmummm

sum s female rats & daily distary
doses up to 5.5 times (55 mg/g/day)
the mazimum recommended human
dose did not show impaired festility.
Effects on male fertility have not been
Getermined.

Pregaancy: Pregrancy Category C.
Reproduction studies have been per-
formed in rabbits sad rats st eral deses
up to 1.5 (IS mg/kg/day) and 6
(60 mp/hg/day) times the buman oral
daily dese, respactively, nl Ian
Tevesled a0 svidence of

the rat, however, thssmmoluflh
human dose was

tarded fetal growth mdm-m
probably because of adverse maternal
effects refiected in the reduced weight
gains of the dems. This orat dose as
aso to cause hypotension
rats. There are no adoquats ond well-
controlled studies in pregnant women.
Because animal reproduction studies are
not always predictive of human re-
sponss, this drug should be used during
pragnancy only if clesrly nesded. Ver-
apamil crosses the placantal bermier snd
can be detected in umbitical vein lood

ot delivery.
Labor sad Delivery: it is act known
whether the use of verapamil during
labor or deiivery has immediate or de-

Pediatric Use: Safety and efticacy of
verapamil hydrechieride in pedistrc
patients below the age of 18 yeers hawe
nat heen established.

and/or sutere lime chamges st
30 mg/Ag/day o grester, and framk
cataracts st 62.5 mg/g/tay or prestes
in the beagie dog bt net ia the rat.
Dovelupment of cataracts éue ¥ wraga-

clearly deug-related in chmacal triais i

4,954 petients.
Constipation 13%
Dizziness 3%
Navsea 21%
Hypoteasion 25%
Headache %
Edems 18%
CHF Pulmongry Edema 18%
Fatigue 1.7%
Oysones 14%

14%

AV Block-total (1°,2°,3% 12%
Zand3 (233
Rash 1%
Flushing 6%
Elevated Lives Exzymes (see

o

-




drg-misiad i cimical trisis in 7
pationts.
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L dnseciation, chest
pain, clavdication, myscardiai in-
farctn, paipiations, prpera (vas-
Culitis),

Bigestive Sysiem: di hea, d
. isrrhea, dry

Treatmaat of Acuts Cardiovascuiar

- . v Atverss Reactions: The frequency of
. cardiovascular adverse ractions that

fequire therapy is fare; hence, experi-

ence with their trestment is limited.

severe ion 0r com-

(‘. plete AY block eccurs following oral

mq-mm;muu

[T mm.u,wmm

Hdmitistered norepineghring bitartrate, g
#trupine suitate, isaproterenal HC! (o in -
mwhm).uah‘um "
(lox Solution). ln patients with byper- .
lrmcydwn(l&).lw-

aﬂmgtamuww

motaramingl Ditartrate, of methaxamice

m;mummmmm

neghrine shovid be avoided. If further

Support is necessary, dopamice HCI o

dobutamine HC may be sdministersd.

Actusl treatment and dosage should
depend on the severity of the ¢clinical

used effectively in treatment of deliber-
ate with verapamil. Verap-
amil canmot be removed by hemodialy-
sis. Clinicalty significant hypotensive
Teactions or high degree AV block showid
be treated with vasopresser agents or
cardiac pacig, respecirvely. Asystole

N effects of verapamil rydrochioride
extended-reiease Lablets are evident
W the frst week of theragy.

¥ adoguate respanse is ast shtained
with 100 mg of verapamil
extonded-raiesse
um—u-hmm B N
Py

2) 240 mg sach merning. =
b) 130 mg wach marming plus 180 mg =
each avening; or 240 mg sach -
moming plus 120 mg each
evening
¢) 240 twelve hours.
When switching from verapamil
ol
to verapamil hydrochieride extended-
release Lablets, the total daily dese in
milligrams may remain the same.
HOW SUPPLIED: Yerapamil

: bydrachiende
) extended-rolease 240 mg tablets are
supolied as blue mndified rancuin




“seimag Pz 120 mg esch
onmng
¢) 240 mg overy bwshe hewrs.
Whea swilching irem verapamii
Inydrechinride ausmedmte-sulewse tabiets

' one side aod is blank sa the reverse
side.

. They are avaitable as fellows:
NOC 0378-0411-01 A
botties of 100 tablets
. M 11-05
of 500 tabiets

. Disponse g 2 tight. Rgatsessstant
contuiner 83 dobmed m the USP wsing 2
Child-resistant classe.
mm_*"lﬁl-

-
-
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12.

CHEMISTRY REVIEW NO. 3
ANDA # 74-587

AN DDRESS OF APPLICANT '
Mylan Pharmaceuticals, Inc.
Attention: Patrick K. Noonan, Ph.D.
781 Chestnut Ridge Road
P.0O. Box 4310
Morgantown, WV 26504-4310

BASIS OF SUBMISSION
Knoll Pharmaceutical - Isoptin® SR Tablets

SUPPLEMENT (s): N/A

PROPRIETARY NAME 7. NONPROPRIETARY NAME
Verapamil Hydrochloride

Extended-release tablet

SUPPLEMENT (s} PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

Firm:
Submitted: December 12, 1994
New Correspondence (Form 356h): December 20, 1994
Amendment: June 27, 1995
Amendment (Bio): September 22, 1995
Amendment (Label): December 8, 1995
New Correspondence (Bio): February 16, 1996
Amendment (Chemistry/label): February 26, 1996
(Item in bold subject of Review # 3)

FDA:
Acknowledgement: January 6, 1995
Letter; C.R. #1: May 12, 1995
Bio letter & review: August 22, 1995
Bio letter (Bio specifications): February 12, 1996
Letter, C.R #2: February 16, 1996

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Calcium ion influx inhibitor Rx

REIATED IND/NDA/DMF (s)




LOAs included

13. DOSAGE FORM 14. POTENCY
Tablet (Film coated, 240 mg

Extended~release

15. CHEMICAIL NAME AND STRUCTURE

Verapamil Hydrochloride USP
CyHigN,0, . HC1; M.W. = 491.07

cK,0
Ij\/\ P
CN'O

T cN

cn
* ® ucH

OCH

ocH,

(£)-5-[(3,4-Dimethoxyphenethyl)methylamino]-2-(3,4-dimethoxy-
phenyl)-2-isopropylvaleronitrile monohydrochloride.
CAS [152-11-4)
16. RECORDS AND REPORTS: N/A

17. COMMENTS

a. CMC issues satisfactory.
b. EER acceptable 10/23/95 for all firms.
c. Bio satisfactory 2/2/96.
- d. See item # 37 for DMF summary.
e. MV satisfactory.
f. Labeling satisfactory for approval 3/5/96.

18. CONCLUSIONS AND RECOMMENDATIONS
This ANDA can be approved.

19. REVIEWER: DATE COMPLETED:
Donald Shostak March 7, 1996




OCT 8 19%

Verapamil HCl ER Tablet Mylan Pharmaceuticals Inc
240 mg Morgantown, West Virginia
ANDA #74-587 Subniission Date:
Reviewer: Moheb H. Makary May 17, 1996

WP 74587D.596

Review of a Supplement

The firm submitted this supplement containing dissolution data on
its currently approved Verapamil HCl ER 240 mg Tablets for the
first three full-scale production lots of the above referenced
product. The dissolution results (please see attachment) indicate
that the "interim" dissolution specifications:

1 hour

2 hours:
3.5 hours:
5 hours:
8 hours:

are appropriate to control Mylan's Verapamil HCl ER Tablets, 240
mg. The results conform to the specifications and acceptance
criteria provided in <724> of the USP 23. The dissolution method
and specifications were previously recommended to the firm by the
Division of Bioequivalence on February 2, 1996 in response to the
submission dated September 22, 1995. The firm indicated that the
above specifications have already been implemented for both
releasing and monitoring the stability of the finished product.
Consequently, no further action is needed.

Moheb H. Makary, Ph.D.
Division of Bioequivalence
Review Branch III

RD INITIALLED RMHATRE
FT INITIALLED RMHATR' ate: 755427/95

Concur: Date: /E;/é§4gé;
géifﬁ/bhan, pH\Qi\

irector
Division of Bioequivalence

MMakary/10-7-96 wp 74587D.596
cc: ANDA #74-587, original, HFD-658 (Makary), Drug File, Division
File.
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DISSOLUTION DATA FOR o
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG §
Z:
FIRST PRODUCTION S
SIZE BATCH MANUFACTURED g:

LOT 2C009A 2

2

(o]

=

- .
>

=

E4

z

Im'-.~ANDA.VERAPAMIL-ER-240IAGENCV-LET‘I’ER-DATED.OJZ396
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5 DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HC! EXTENDED RELEASE TABLETS, 240 MG
LOT #2C009A

=
e —

— ||
. Apparstus: 2. (paddles):@ 50 rpm- T
‘900 mL of Simuilated:Gastric Fluid, TS {without enzymes) .for the first hour CLin
900 mL of Simulated intestinal-Fiuid, TS {without ‘enzymes) thereafter for seven additional hours.
: PAN #1
: Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria
AVG 14.9% 20.8% 37.6% 55.3% 87.9%
SD 0.3 0.6 1.8 3.3 5.0
RSD 2.1% 2.7% 4.7% 5.9% 5.7%
Range \

{RDLIB.ANDA.VERAPAMIL-ER-240]AGENCY-LETTER-DATED.032396
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DISSO‘LUTlON OF VERAPAMIL HCI IN

VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG

LOT #2C009A

m

‘Apparatus 2 {paddies} @ 50 mpm.:

900 mL of: Slmulated :Gastric:Fluid, . TS {without. enzymes) for the fxrst hour
900:mL of Simulated intestinal Fluid, TS (without -enzymaes) thereafter for seven additionai hours

PAN #2

Time 1 hour 2 hour 3.5 hour 5 hour 8 hour

Acceptance Between Between Between Between NLT
Criteria /

AVG 14.7% 21.1% 35.4% 51.9% 83.2%
So 0.4 1.8 2.7 3.0 4.5
RSD 3.0% 8.6% 7.6% 5.7% 5.4%
Range

(RDLIB.ANDA.VERAPAMIL-ER-240]AGENCV-LETTER~DATED.032396
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C009A

e —

‘ Apparatus.2. (paddles} @ 50 rpm:- :
_ '*‘900 mL of Simulated Gastric Fluid, TS {(without: enzymes) for the first hour
mL of Simulated. intestinal Fluid, TS {without: enzymes) thereafter for seven additional hours

LY U ENNHEY

Ny _ PAN #3 {
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria

RIANICOINNIMIAM S 2MR T 18/ ¢ mamy

AVG 15.1% 21.56% 39.5% 60.0% 89.4%
SO 0.4 0.5 1.9 2.9 3.0
ASD 2.5% 2.5% 4.8% 4.9% 3.3%
Range

(R Y ilie ERASAN o

1RDU&ANDA‘VERAPAMIL-ER-24O]AGENCY~LETTER-DATED.032396
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C009A

s S— m———

"»900 mL of Simulated Gastric Fluid, TS {without enzymes) for the first hour

Apparatus 2 (paddles) @50 rpm-

900.mL of Simulated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
PAN #4

Time 1 hour 2 hour 3.5 hour 5 hour 8 hour

Accsptance Between Between Between Between NLT
Criteria

AVG 14.7% 20.9% 38.8% 55.3% 88.6%
So 0.2 0.9 3.1 3.8 5.3
RSD 1.6% 4.5% 8.0% 7.1% 6.0%
Range ]

lRDLIB.ANDA.VERAPAMIL‘ER-Z40]AGENCY-LETTER-DATED‘OJZZ!SG
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C009A

ﬁ
et Sl Appé,r;’aidsfiZZ"(pa’ddles):,@:50, rpm o
£ 900:m ;:of..Simuiated:Gasttic-Flui'd;,;ISii{without,.enzymes) for-the first-hour

0 mL of Simulated Intestinal Fluid, TS twithout enzymaes} thereafter for seven additional hours

PAN #5
1 hour 2 hour 3.5 hour 5 hour 8 hour
Between Between Between Between NLT
1 l 1 |
AVG 14.8% 20.8% 37.1% 55.5% 85.6%
:g 0.3 1.0 2.4 3.7 5.9
0 1.9% 4.6% 6.5% 6.7% 7.0%
Range
—— JI

t
{ROUB.ANDA.VERAPAMIL-ER-240]AGENCY-LETTER-DATED.032396
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C009A

S . Apparatus 2 (paddles). @50 rpm
3 - 900:mL of Simuiated:Gastric Fluid, TS {without enzymes) for the-first hour v
i 900 mL of Simuiated:intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
" L . PAN #6
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Accesptance Between Between Between Between NLT
Criteria
i 1 1 i
AVG 14.8% 20.4% 38.1% 54.6% 85.8%
S0 0.2 0.5 2.6 4.0 4.2
RSD 1.6% 2.3% 6.8% 7.3% 4.9%
Range J

{ROLIB.ANDA .VERAPAMIL-ER-2401AGENCY -LETTER-DATED.032396




DISSOLUTION DATA FOR
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG

I SECOND PRODUCTION

SIZE BATCH MANUFACTURED
LOT 2CO010A

|RDUB.ANDA.VERAPAMIL-ER-24OlAGENCY-LETTER-DATEDAOSZZ!SS
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DISSOLUTION OF VERAPAMIL HC! IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C010A

— e ——
Apparatus: 2. (paddles) @ 50 rpm- -
900 mL. of Slmutated Gastric Fluid, TS (without enzymes) for the first hour
900 mL of Simulated Intestinal Fiuid, TS (without enzymes) thereafter for seven additional hours
< PAN #1
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
" Acceptance Between Between Between Between NLT
Criteria
] ] | |
AVG 14.4% 20.9% 39.8% 59.8% 80.2%
SD 0.2 0.8 3.3 4.9 5.1
RSD 1.7% 3.8% 8.3% 8.1% 5.6%
Range |
J

[RDLIB.ANDA.VERAPAMlL-ER-Z4OlAGENCY-LETTER-DATEDAO32396




DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C010A

Apparatus. 2 {paddles) @ 50 rpm...
900 mL of Simuiated Gastric Fiuid, TS {without enzymes) for the first hour
900 mL of Simulated intestinal Fluid, TS (without enzymes) thereafter for seven additional hours

PAN #2

Time 1 hour 2 hour 3.5 hour 5 hour 8 hour

Acceptance Between Between Between Between NLT
Criteria
1 1 1 1

AVG 14.4% 21.1% 39.9% 58.7% 90.5%
SD 0.4 0.7 1.8 2.9 4.1
RSD 2.9% 3.5% 4.4% 5.0% 4.5%
Range

5RDLIB.ANDAAVERAPAMIL-ER-24OIAGENCY~LETTER-DATED.032396




DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C010A

r— —
Apparatus 2 {paddles) @ 50 rpm.
900 mL of Simuiated:Gastric: Fiuid, TS {without enzymes) for the:first hour
900 mL of Simulated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
o PAN #3
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria
! T ! —
AVG 14.9% 21.7% 40.2% 58.8% 90.9%
SD 0.4 1.0 3.5 5.8 7.3
RSD . 2.5% 4.5% 8.8% 9.9% 8.0%
Range .
]

.RDLIB.ANDA.VERAPAMIL-ER-24OIAGENCY-LET'TER-DATED.032396




DISSOLUTION OF VERAPAMIL HCI IN

VERAPAMIL HC! EXTENDED RELEASE TABLETS, 240 MG
LOT #2C010A

Apparatus 2 (paddies) @ 50.rpm
900 mtL of Simuiated Gastric: Fluid, TS {without
900 mL of Simuiated Intestinal Fluid, TS (without enzymes

enzymes) for the first hour
) thereafter for seven additional hours

PAN #4

Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT

Criteria

| !

AVG 14.7% 21.1% 40.1% 59.0% 90.0%
SD 0.3 0.7 3.1 5.1 5.6
RSD 1.7% 3.1% 7.8% 8.7% 6.2%
Range

IADLIB.ANDA.VERAPAMIL-ER-2401AGENCY-LETTER-DATED.032396




DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C010A

: - Apparatus 2 {paddies) @ 50:rpm
900 mL of Simulated Gastric Fluid, TS {without enzymes) for the first hour
900 mL of Simulated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
- PAN #5
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria '
T | T ]
AVG 14.8% 21.4% 38.2% 56.1% 86.9%
SD 0.3 1.0 2.5 4.3 5.5
RSD 2.1% 4.9% 6.5% 7.6% 6.3%
Range ]|

IRDLIB.ANDA,VERAPAMlL-ER-24OIAGENCY-LETTER-DATED.0323SG
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HC| EXTENDED RELEASE TABLETS, 240 MG
LOT #2C0O10A

Apparatus: 2 (paddies) @ 50 rpm:
900 mL of Simulated Gastric.Fluid, TS {without enzymes) for the first hour

900 mL of Simuiated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
- PAN #6 c
b
¢
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour f
Acceptance Between Between Between Between NLT C
Criteria -
i 1 1 f §
T
3
4
C
t
¢
¢
(

AVG 14.7% 21.4% 38.9% 55.8% 88.2%

SD 0.5 0.5 2.6 3.8 4.8
RSD 3.1% 2.6% 6.7% 6.9% 5.4%
! Range

(RDLIB.ANDA .VERAPAMIL-ER-2401AGENCY-LETTER-DATED.032396
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DISSOLUTION DATA FOR
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG

THIRD PRODUCTION
SIZE BATCH MANUFACTURED
LOT 2C011A

MAcCHNAaNa WOMY HO4 SISYA

'ROLIB.ANDA VERAPAMIL-ER-240]AGENCY-LETTER-DATED.032396
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C011A

Apparatus 2 (paddies) @ 50 rpm
900 mL of Simuiated Gastric Fluid, TS {without enzymes) for the first hour
900 mL of Simulated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
* PAN #1
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria
| | | 1
|
AVG 14.8% 21.0% 37.6% 54.2% 84.5%
SD 0.4 0.7 3.0 4.7 6.1
RSD 3.0% 3.3% B.1% 8.6% 7.2%
Range |

‘ADLIB.ANDA .VERAPAMIL-ER-240)AGENCY-LETTER-DATED.032396
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C011A

Apparatus 2 [paddies) @ 50 rpm
900 mL of Simuiated Gastric Fiuid, TS {without enzymes) for the first hour
900 mL of Simulated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours

® PAN #2
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria

AVG 14.7% 20.9% 38.3% 56.1% 87.5%
SD 0.3 0.8 2.9 4.2 4.8
RSD ) 2.2% 3.6% 7.7% 7.6% 5.5%
Range

[ADLIB.ANDA.VERAPAMIL-ER-240]AGENCY-LETTER-DATED.032396



DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HClI EXTENDED RELEASE TABLETS, 240 MG

LOT #2C011A

900 mL »df:Simulate

»Apparaius'}}z.;.(paddle‘s)r @:50 rpm: -
d:Gastric Fluid, TS {without enzymes):for the first hour

900 mL of Simulated Intestinal Fluid, TS (without enzymes) thereafter for seven additional hours

PAN #3
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria )
1 i 1 1

14.7% 21.0% 38.5% 57.2% 88.8%
0.3 0.8 3.6 6.1 6.6

2.1% 3.7% 9.3% 10.7% 7.4%

[RDLIB.ANDA.VERAPAMIL-ER-240]AGENCY-LETTER-DATED.032396
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DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HCI EXTENDED RELEASE TABLETS. 240 MG
LOT #2C011A

)  Apparatus.2 (paddles):@ 50 rpm
900 'mL of Simuiated: Gastric:Fluid; TS {without enzymaes) for-the first hour
i 900 mL of Simulated Intestinal Fluid, TS {without.enzymes) thereafter for seven additional hours
- PAN #4 ©
>
0
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour 4
Acceptance Between Between Between Between NLT O
Criteria =]
>
t ) T I >
O
>
wn
c
®
=
wn
1]
o]
Z
AVG 15.0% 21.6% 39.2% 57.4% 86.3%
SD 0.4 0.8 3.0 5.6 7.6
RSD 2.5% 3.6% 7.8% 9.7% 8.8%
Range

INIMIIVIS

(RDLIB.ANDA.VERAPAMIL-ER-2401AGENCY-LETTER-DATED.032396
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DISSOLUTION OF VERAPAMIL HCl IN
VERAPAMIL HClI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C011A

Apparatus 2 (paddies).@ 50 rpm
900 mL-of Simuiated Gasttic:FIuid. TS {without enzymes) for the first hour
900 mL of Simulated intestinal Fluid, TS (without enzymes) thereafter for seven additional hours
o PAN #5
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Batween Between Between Between NLT
: Criteria
‘) ! 1 ! 1
AVG 14.9% 21.5% 38.2% 55.9% 86.8%
sD 0.4 0.6 1.3 3.0 5.6
RSD 2.5% 2.8% 3.4% 5.4% 6.5%
Range

lRDLlB.ANDA.VERAPAMIL-ER-ZdOIAGENCY-LETTER-DATED.032396




DISSOLUTION OF VERAPAMIL HCI IN
VERAPAMIL HClI EXTENDED RELEASE TABLETS, 240 MG
LOT #2C011A

1
‘ . A‘pbarams 21i'(p‘addles)e@ 50 rpm- T .
900:mL of Si'mulated:.:Gastric,.,Fluid;:TS‘f‘.(,without. enzymes) for the first hour
: 900 -mL of Simulated intestinal Fliid, TS {without: enzymes) thereafter for seven additional hours
- PAN #6
Time 1 hour 2 hour 3.5 hour 5 hour 8 hour
Acceptance Between Between Between Between NLT
Criteria
| | | ]
!
AVG 14.4% 21.4% 38.6% 57.3% 88.1%
SD 0.2 1.0 3.5 5.5 6.0
RSD 1.0% 4.8% 9.1% 9.6% 6.8%
Range

(RDLIB.ANDA‘VERAPAMlL-ER-24OIAGENCY-LETTER-DATED,OS 2396
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7erapamil HCl EZIRXR Tablet Mylan Fharmaceuticals Inc
180 mg Morgantown, We&st Virginia
ANDA #74-587 Submissicon Date:
Reviewer: Moheb X. !fakary February 13, 1997

WP 745878D.z237

I. Qbjective:

The firm submitted a biocequivalence study under fasting
conditions to assess the bioequivalence of the Mylan's Verapamil
HC1l Extended-release Tablet, 180 mg, to Knoll's Isoptin® SR 180
mg Tablet. Dissolution profiles comparing Mylan's Verapamil HCl
Extended - release 180 mg tablets to Isoptin® tablets were
submitted. Comparative compositions were also submitted.

The firm currently holds an approved ANDA #74-587 for Verapamil
HCl Extended-release Tablets 240 mg since March 23, 1996.

The following study was performed and included in the submission:

Study #ISOP-9662

A two-way crossover, single-dose bioequivalence study on
verapamil HCl 180 mg Extended-release (ER) tablets under fasting
conditions.

II. Background:

Verapamil is a calcium-channel blocking agent. Its mechanism of
action involves inhibition of ATP-dependent calcium transport
properties of the sarcolemma and intrinsic calcium-sensitive
ATPase. The drug is well absorbed orally (over 90%). However,
extensive first-pass metabolism reduces absolute bioavailability
to approximately 20%. An N-dealkylated metabolite, norverapamil,
is active and upon single dose administration the AUC of this
metabolite equals or exceeds that of the parent drug. The mean
elimination half-life for verapamil in single dose studies ranged
from 2.8 to 7.4 hours.

As an anti-anginal agent, the usual dose is 80-120 mg three
times daily. As an anti-arrhythmic, the usual dose ranges from
240-320 mg or from 240-480 mg per day (in 3 or 4 divided doses).
To treat essential hypertension, the usual initial dose for
monotherapy is 80 mg three times daily, individualized to 360 mg
daily.

Verapamil HCl is marketed as 80 and 120 mg conventional release
tablets. The drug is also marketed as a 120 mg, 180 mg and 240 mg
sustained release tablets for treatment of essential




hyperten51on. The usual daily dose is 240 mg once_daily in the
morning. Labeling describes higher doses if necessary. Labeling
also indicates that the drug should be dosed with food.

III. Study #ISOP-9662 For Single-Dose, Two-Way Crossover On
v i ied- T . 180 mg, Under Fasting
Conditions:

The objective of the study was to compare the bioavailability of
verapamil-ER 180 mg tablets manufactured by Mylan Pharmaceuticals
Inc., with that of Knoll product (Isoptin® SR), following an oral
administration of a single 180 mg dose (1x180 mg tablet) of each
product under fasting conditions.

Clinical site:

Analytical site:

Investigators:

Study design: Single-dose, two-way crossover bioequivalence
study, under fasting conditions.

Subjects: Forty—séven (47) male subjects were accepted

for entry into the clinical portion of the
study. All (47) subjects successfully
completed both phases of the clinical portion
of the study. Group A consisted of volunteers
1-14, Group B consisted of volunteers 15-24
and Group C consisted of volunteers 25-47.
The dosing dates for this study were as

following:

Phase I Phase II
Group A August 29 September 12, 1996
Group B September 28 October 12, 1996
Group C October 26 November 9, 1996

Selection criteria: The subjects were between 19 to 45 years of
age. All subjects were within #10% of their
ideal body weight for height and body frame
as described in the Metropolitan Life
Insurance Company Statistical Bulletin, 1983.
Subjects were judged to be in good health
following a complete physical examination,
EKG and medical history within fourteen days
of the start of the study. In addition, urine
samples at the time of the medical
examination were free of drug abuse

(including marijuana). Good health was




Ixclusion criteria:

Restrictions:

Dose and treatment:

Washout period:

Food and fluid
intake:

Blood samples:

confirmed by normal f£indings in the following
tests: biochemical profile, frematology and
urinalysis.

Consisted of adverse reactions or allergy to
verapamil or any other calcium channel
blockers, history of alcohol or drug abuse,
history of cardiovascular, neurological,
neuropsychiatric, gastrointestinal, hepatic,
renal, hematological and/or respiratory
diseases.

Subjects were instructed not to take any
drugs for at least 14 days prior to and
during the course of the study. In addition,
no concomitant medication was permitted
during the study period. Subjects were also
instructed to abstain from alcohol, tea,
coffee, chocolate and caffeine and xanthine-
containing products for 48 hours prior to,
and during the course of the study.

Treatment A: 1x180 mg Isoptin®SR tablet
(Knoll), lot #21290016, Exp. 7/98, potency
99.1%, content uniformity 99.5% (CV=1.5%),
administered following a 10 hours overnight
fast.

Treatment B: 1x180 mg verapamil HCl ER tablet
(Mylan), lot #2BO0O5H, batch size

Tablets, potency 95.4%, content uniformity
95.1% (CV=2.0%), administered following a 10
hours overnight fast.

Two weeks

Subjects fasted for ten hours prior to
dosing. Lunch was served five hours and
dinner was served ten hours after dosing.
Water was not allowed two hours before until
two hours after dosing, except for the dosing
water (240 mL).

Ten mL (10) blood samples were collected at 0
(pre-dose), 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6,
7, 8, 10, 12, 16, 24, 36, and 48 hours after
dosing. Plasma samples were immediately
frozen.







Subject welfare: Vital signs (blood pressure, pulse rate and
Lead II ECG) were measured pre-dose and
hourly for eight hours after dosing and at
12, 24, 36 and 48 hours.

Statistical lysis:

Statistical analysis was performed on verapamil and norverapamil
data using SAS. Analysis of variance was performed using the GLM
procedure. Pharmacokinetic parameters were evaluated for
treatment, sequence and period effects. The two one-sided tests
were used to estimate the 90% confidence interval. The subjects
in the study were dosed in three separate groups. Group A
consisted of subjects numbered 1 to 14, group B consisted
subjects numbered 15 to 24 and group C consisted of subject
numbered 25-47. An analysis of variance was performed to assess
the group effect and determine the poolability of the three
groups. A mode with terms for groups, sequences, group by
sequence interaction, subjects within the group by sequence
interaction, treatments and periods was performed. No
statistically significant group effects were observed for the
pharmacokinetic parameters-by using the above model. The firm
dropped the group effect, and the standard two way crossover
model was employed.

IV. In Vivo Results:

Forty-seven (47) normal, healthy subjects were recruited for the
study and successfully completed both phases of the clinical
portion of the study.

Twelve (12) adverse events [headache (1l1) and nausea (1l)] were
reported in nine subjects dosed over the course of the study. All
the reported adverse events were probably or possibly related to
the study drug.

The plasma concentrations and pharmacokinetic parameters for
verapamil and norverapamil are summarized in Tables I and II.




Ve )=
[ v
FR_(1%X18( b . —
(N=47)
Ireatment A Ireatment B
Reference Mylan-Test
Lot #21290016 Lot #2BOOSH
ng/mL(CV) ng/mL (CV)
Time
hr
0 0 0
0.5 0.42 (345 ) 0.53 (270 )
1 6.55 (159 ) 8.05 (110 )
1.5 15.70 (110 ) 18.60 (84.6)
2 26.90 (91.9) 31.40 (80.1)
2.5 38.40 (76.9) 48.40 (65.4)
3 48.40 (74.2) 61.70 (65.2)
4 58.30 (64.9) 68.60 (70.9)
5 61.40 (65.6) 65.00 (71.5)
6 77.80 (59.6) 63.80 (62.1)
7 61.90 (53.2) 52.40 (58.7)
8 53.60 (53.5) 44.50 (53.2)
10 38.30 (48.0) 33.70 (48.0)
12 28.40 (50.1) 27.10 (55.4)
16 18.50 (57.2) 16.90 (58.7)
24 11.80 (70.3) 9.72 (71.1)
36 3.14 (121 ) 2.39 (129 )
48 0.94 (214 ) 0.56 (248 )
920% CI
AUC(0~t) (ng.hr/mL) 829.0 (49.7) 770.0 (47.8)
AUCINf (ng.hr/mL) 904.0 (47.6) 840.0 (44.3)
Cpeak (ng/mL) 85.0 (54.9) 84.5 (57.1)
Tpeak (hr) 5.78 5.54
Kel(1l/hr) 0.092 0.098
T1/2 (hr) 8.15 7.78
LnAUC(0-t) 85-101%
LnAUCI 85-101%
LnCpeak 87-112%

1. For verapamil, the means for AUC(0-t), AUCI and Cpeak values
were 7.1%, 7.1% and 0.6% lower, respectively, for the test

product than for the reference product. The differences are not
statistically significant and the 90% confidence intervals for
the above parameters are within the acceptable range of 80-125%

for log-transformed data. The reviewer's calculations are similar
to those submitted by the firm.
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<. The verapamil plasma levels peaked at 4 and 6 hours for the
cest and the reference products, respectively, foIlTowing their
administration under fasting conditions.

3. It should be noted that the firm used a statistical model to
assess the group effect. The Division of Biometrics recommended
using the following model:

Y = SEQ SUBJ(SEQ) PER TRT; (whereas period = 6)

Analysis of variance was performed by the reviewer using the
above model, the resulting 90% confidence intervals for LnAUC(0-
24) and LnCpeak were as following:

Verapamil

LnAUC(0-t) 84.8-102.1%
LnAUCinf 84.8~-101.2%
LnCpeak 87.3-111.8%
Norverapamjil

LnAUC(0-t) 39.0-100.1%
LnAUCinf 88.8-99.3%
LnCpeak 88.2-104.7%

All confidence intervals remained within the acceptable 80-125%
range.

4. Systolic and diastolic blood pressure, heart rate and percent
change from baseline of the ECG PR interval were analyzed for
statistical differences. There were no clinically significant
differences in the parameters evaluated.

Reference Mylan-Test
Lot #21290016 Lot #2BOOSH
ng/mL(CV) ng/mL(CV)

Time
hr
0 0 0
0.5 0.12 (686 ) 0.06 (686 )
1 3.69 (154 ) 5.17 (101 )
1.5 11.30 (89.7) 13.70 (71.8)
2 19.90 (68.5) 23.70 (62.4)
2.5 28.70 (56.3) 34.90 (49.6)
3 36.80 (52.6) 44.90 (48.3)

48.10 (45.5) 54.50 (51.1)




5 53.40 (41.7) 57.40 (48.4)
6 63.80 (39.5) 59.20 (43.27
7 60.60 (35.3) 56.50 (40.1)
8 58.40 (33.3) 54.20 (37.4)
10 50.60 (31.3) 46.70 (30.5)
12 41.90 (29.5) 40.00 (29.9)
16 31.50 (30.0) 29.60 (30.3)
24 21.60 (38.2) 19.80 (36.2)
36 9.41 (53.1) 8.28 (51.0)
48 3.76 (87.6) 3.02 (93.4)
20% CI
AUC(0-t) (ng.hr/mL) 1132.0 (25.9) 1075.0 (27.0)
AUCINf (ng.hr/mL) 1213.0 (25.7) 1146.0 (26.7)
Cpeak (ng/mL) 68.9 (34.3) 66.7 (37.6)
Tpeak (hr) 7.66 6.77
Kel(1/hr) 0.072 0.073
T1l/2 (hr) 10.1 9.77
LnAUC(0-t) 89-100%
LnAUCT 89-99%
LnCpeak 88-105%

1. For norverapamil, the means for AUC(0-t), AUCI and Cpeak
values were 5.0%, 5.5% and 3.2% lower, respectively, for the test
product than for the reference product. The differences are not
statistically significant and the 90% confidence intervals for
the above parameters are within the acceptable range of 80-125%

for log-transformed data. The reviewer's calculations are similar
to those submitted by the firm.

2. The norverapamil plasma levels peaked at 6 hours for both the
test and the rererence products following their administration

under fasting conditions.

V. Formulation:

Mylan's formulations for its verapamil HCl ER 180 and 240 mg
tablet are shown below:

Verapamil HCl Extended-Release Tablets 180 and 240 mg

MG Per Tablet

Active Component
Verapamil HCl, USP 180.0 240.0

L . : .

Povidone, USP




Purified Water, TSP

Sodium Alginate NF

Microcrystalline Callulose NF

Magnesium Stearate/
Sodium Lauryl Sulfate

(Blue

Total contribution from Blue 16.0 17.95
-7 zoating suspension

" Solids consist of polydextrose, hydroxypropyl methylcellulose,
titanium dioxide, triacetin, polyethylene glycol, and FD&C Blue
- #1 Aluminum Lake.

' Purified Water, USP is added to the product as a processing aid
but does not contribute to the total weight, therefore, Purified
Water, USP quantities are expressed parenthetically.

VI. In vitreo Dissolution Testing:
Method: USP 23 apparatus II (paddle) at 50 rpm
Medium: 900 mL of Simulated Gastric Fluid T.S (no enzyme)

for one hour, then Simulated Intestinal Fluid T.S.

(no enzyme) for 2, 3.5, S5 and 8 hours.
Number of

Tablets: 12
Test Product: Mylan's Verapamil HCl ER tablets, 180 mg
Lot #2BQ0OSH
Reference
Product: Knoll's Isoptin® SR tablet, 180 mg
lot #21290016.
The dissolution testing results are presented in table III.

The dissolution specifications for the 180 mg strength are the
same as the previcusly approved 240 mg strength.

VII. Comments:
1. The firm's single-dose biocequivalence study #ISOP-9662 under




fasting conditions, conducted on its 180 mg verapamil HCl ER
tablet is acceptable. The two study drugs did not differ
significantly with respect to mean values for any of the
pharmacokinetics parameters. The 90% confidence intervals for
LnAUC(0-t), LnAUCinf and LnCpeak are within the acceptable range
of 80-125% for verapamil and norverapamil

2. The in vitro dissolution testing for the test product 180 mg
verapamil HC1 ER tablets is acceptable.
3. The firm currently holds an approved ANDA #74-587 for

Verapamil HC1l Extended-release Tablets 240 mg since March 23,
1996.

4. It should be noted that the formulation for the 180 mg
strength is qualitatively the same as for the 240 mg strength and
there are slight quantitative differences.

VIII. Recommendations:

1. The single-dose bioequivalence study #ISOP-~9662, conducted by
Mylan Pharmaceuticals Inc., on its verapamil HCl 180 mg extended
release (ER) tablet, lot #2B005H, comparing it to Isoptin® SR 180
mg tablet manufactured by Knoll Pharmaceuticals, has been found
acceptable by the Division of Bioequivalence. The study
demonstrates that Mylan's verapamil HCl ER tablet 180 mg is
bioequivalent to Knoll's Isoptin® SR tablet 180 mg.

2. The dissolution testing conducted by Mylan Pharmaceuticals
Inc., on its verapamil HCl 180 mg ER tablets, lot #2BOOSH is
acceptable. The dissolution testing should be conducted in 900 mL
of simulated gastric fluid without enzyme (first hour) and 900 mL
of simulated intestinal fluid without enzyme (second hour and
thereafter) at 37°C using USP 23 apparatus II (paddle) at 50 rpm.
The following specifications are recommended:

(o« NS I VS B S I )
n

The firm should be informed of the above recommendations.

Moheb H. Makary, Ph.D.
Division of Bioequivalence
Review Branch III

RD INITIALLED RMHATRE - ) - /14- /
FT INITIALLED RMHATRE vate: /4 7




Concur: - - Date: C?( f3 /9'*
L, Nicholas Fleisher, Ph.D. - o
J Director
Division of Bioequivalence

Mmakary/7-11-97 wp 74587SD.297

cc: ANDA #74-587, original, HFD-650 (Director), HFD-658 (Makary),
Drug File, Division File.




Table III In Vitro Dissolution Testing

Drug (Generic Name!} :Verapamil ZR
Dose Strength:180 mg Tablets

ANDA No.:74-275

Firm: Mylan Pharmaceuticals Inc.
Submission Date: February 18, 1997
File Name: 74587SD.297

I. Conditions for Dissolution Testing:

USP XXII Rasket: Paddle: X RPM: =0
No. Units Tested: 12
Medium:200 mL SGF for 1 hour, then SIF

Specifications:

Reference Drug: Xnoll's Isoptin SR tablets, 120 mg

Assayv Methodology:

. II. Results of In Vitro Dissoluticn Testing:
Sampling Test Product Reference Product
Times Lot #2BO0OSH Lot #21290016
(hr) Strength(mg) 180 Strength (mg) 180
Mean = Ranae &§CV Mean % Range SCV

1 18 - 2.1 14 6.1
2 28 2.6 22 6.5
3.3 50 4.2 43 5.5
5 70 5.8 65 o 5.7
8 5.1 96
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ANDA 74-587

Mylan Pharmaceuticals Inc. TER | 2 26
Attention: W. Bradley McMillen

781 Chestnut Ridge Road

P.0. BOX 4310

Morgantown WV 26504-4310

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Verapamil Hydrochloride Extended-release Tablets
240 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at this
time.

2. The following dissolution testing will need to be incorporated into your stability and quality
. control programs:

The dissolution testing should be conducted in 900 mL of simulated gastric fluid without
enzyme (first hour) and 900 mL of simulated intestinal fluid without enzyme (second hour and
thereafter) at 37°C using USP 23 apparatus II (paddle) at 50 rpm. The following tentative
specifications are recommended:

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

l '/ Keith K. Chan, Ph-
Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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Verapamil HCl ER Tablets Mylan Pharmaceutical Inc.
240 mg Morgantown, WM

ANDA #74-587 Submission Date:
Reviewer: Moheb H. Makary September 22, 1995

WP 74587SDW. 995

Review of An Amendment to bicegquivalence Studies,
Dissolution Data and Waiver Reguest

I. Objective:

The firm has replied to the reviewer's comment made in the review
of the December 12, 1994 submission (three biocequivalence studies
, dissolution data and waiver request). The firm was asked to
submit a comparative dissolution testing on half-tablets [test
(coated and uncoated) versus reference product].

II. Comments:

1. The firm submitted half-tablet dissolution testing on its
Verapamil HCl ER Tablet, 240 mg, Mylan's lot#2Z004K and Isoptinf
lot #21300333 (biobatches). For Mylan's product, both uncoated
(core) and coated tablet were tested. The dissolution testing
results are shown in Table I.

2. The dissolution results indicate that, in general, a higher
dissolution was observed for the half-tablets at each sampling
time compared to the whole tablets of the test product. However,
the magnitude of the increase is similar when comparing Mylan's
product to the innovator product. The dissolution testing is
acceptable.

The firm proposed dissolution specifications that they would
ke to use which are as follows:

[N
’._J .

1 hour

2 hours
3.5 hours
5 hours
8 hours

The dissolution specifications are acknowledged.

These specifications are almost the same as the recommended
specifications in the review of 8/4/95 (ANDA #74-587, submission
dated December 12, 1994).

III. Recommendations:

1. The single-dose kiocequivalence study #9321, conducted by Mylan
Pharmaceuticals Inc., on its verapamil HCl 240 mg extended
release (ER) tablets, lot #22004K, comparing it to




isoptin® SR 240 mg tablets manufactured by Knoll Pharmaceuticals,
has been found acceptable by the Division of Bicequivalence. The
study demonstrates that Mylan's verapamil HCl ER tablets 240 mg
is biocequivalent to Knoll's Isoptin® SR tablets 240 mg.

2. The single-dose post-prandial biocequivalence study #9322,
conducted by Mylan Pharmaceuticals Inc., on its verapamil HCl 240
mg ER cablets, lot #22004K, comparing it to Isoptin®
SR 240 mg tablets manufactured by Knoll Pharmaceuticals, has been
found acceptable by the Division of Bicequivalence. The study
demonstrates that Mylan's verapamil HCl ER tablets 240 mg is
bicequivalent to Knoll's Isoptin® SR tablets 240 mg.

3. The multiple-dose steady-state biocequivalence study #9418,
conducted by Mylan Pharmaceuticals Inc., on its verapamil HC1l 240
mg ER tablets, lot #2Z004K, comparing it to Isoptinf®
SR 240 mg tablets manufactured by Knoll Pharmaceuticals, has been
found acceptable by the Division of Bicequivalence. The study
demonstrates that Mylan's verapamil HCl ER tablets 240 mg is
bicequivalent to Knoll's Isoptin® SR tablets 240 mg.

4. The dissolution testing conducting by Mylan Pharmaceuticals
Inc., on its verapamil HCl 240 mg ER i coated
tablets (whole and half-tablets), lot #2Z004K is acceptable. The
dissolution testing should be conducted in 900 mL of simulated
gastric fluid without enzyme (first hour) and 900 mL of simulated
intestinal fluid without enzyme (second hour and thereafter) at
37°C using USP 23 apparatus II (paddle) at SO rpm. The following
tentative specifications are recommended:

ouwWwNn P
un

-

. Waiver of the in vivo biocequivalence study requirements for
the firm's Verapamil HCl Extended Release tablets,
240 mg, is granted.

6. From the bicequivalence point of view the firm has met the
requirements of in vivo bicequivalence and iz vitro dissolution
testing and the application is approvable.

The firm should be informed of the above reccmmendations.

Moheb H. Makary, Ph.D.
Division of Biocequivalence
Review Branch IIT
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Concur: Date:

N
Ké&ith Chan, Ph.D:
Director
Division of Bioequivalence

MMakary/1-31-96 wp 74587SDW.994

cc: ANDA #74-587, original, HFD-600 (Hare), HFD-630, HFD-344
(CViswanathan), HFD-658 (Mhatre, Makary), Drug File, Division
File.




Table I In Vitro Dissolution Testing

Drug (Generic Name) :Verapamil ER
Dose Strength:240 mg Tablets

ANDA No.:74-275

Firm: Mylan Pharmaceuticals Inc.
Submission Date: September 22, 1995
File Name: 74587SDW.D94

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle: X RPM: S0

No. Units Tested: 12

Medium:900 mL SGF for 1 hour, then SIF
Specifications:

Reference Drug: Knoll's Isoptin SR tablets, 240 mg
Assay Methodology

ITI. Results of In Vitro Dissolution Testing:
. Sampling Test Product 1/2 Tablet Reference Product 1/2 Tab

Times Lot #2Z004K (Core) Lot # 21300333
(hr) Strength(mg) 240 Strength(mg) 240

Mean % Range sCV Mean % Range 5CV
1 18 7.3 19 7.3
2 29 9.3 30 9.2
3.5 47 10.1 49 9.1
5 65 7.9 68 7.0
8 94 5.8 100 4.4
Sampling Test Product 1/2 Tablet Reference Product
Times Lot # 2Z2004K Coated Lot #
(Minutes) Strength(mg) 240 Strength (mg)

Mean * Range sCV Mean % Range sCV

=




Sampling

Test Product Whole Tablet

Reference Product Whole

Times Lot # 22Z2004K - Lot—$# 31200333 Tablet
(Minutes) Strength(mg) 240 Strength(mg) 240

Mean % Range sCV Mean % Range %CV
1 12.0 8.2 13.3 15.6
2 19.2 9.0 22.4 16.4
3.5 33.0 5.9 37.5 9.8
5 50.3 9.3 57.5 7.7
8 92.4 3.8 91.2 5.2
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Verapamil HCl ER Tablet Mylan Pharmaceuticals Inc
120 mg Morgantown, West Virginia
ANDA #74-587 Submission Date+-
Reviewer: Moheb H. Makary April 4, 1996

WP 74587SD.496

Review of Bioequivalence Studies and Dissolution Data

I. Objective:

The firm submitted three biocequivalence studies to assess the
bicequivalence of the Mylan's Verapamil HCl Extended-release
Tablets, 120 mg, to Knoll's Isoptin® SR 120 mg Tablets.
Dissolution profiles comparing Mylan's Verapamil HCl Extended-
release 120 mg tablets to Isoptin® tablets were submitted.
Comparative composition was also submitted.

The firm currently holds an approved ANDA #74-587 for Verapamil
HCl Extended-release Tablets 240 mg since March 23, 1996.

It should be noted that the formulation for the 120 mg strength
is qualitatively the same as for the 240 mg strength and there
are slight quantitative differences.

The following studies were performed and included in the
submission:

1. Study #Vera-$523a

A two-way crossover, single-dose biocequivalence study of
verapamil HCl 120 mg Extended-release (ER) tablets under fasting
conditions.

2. Study #Vera-9578

A three-way crossover, single-dose, vost-prandial biocequivalence
study of verapamil HCl 120 mg ER tablets.

3. Study #Vera-9579
A two-way crossover, multiple-dose biocequivalence study of
verapamil HCl 120 mg ER tablets.

II. Background:

Verapamil is a calcium-channel blocking agent. Its mechanism of
action involves inhibition of ATP-dependent calcium transport
properties of the sarcolemma and intrinsic calcium-sensitive
ATPase. The drug is well absorbed orally (over 90%). However,
extensive first-pass metabolism reduces absolute biocavailability
to approximately 20%. An N-dealkylated metabolite, norverapamil,
is active and upon single dose administration the AUC of this

1




metabolite equals or exceeds that of the parent drug. The mean
elimination half-life for verapamil in single dose studies ranged
from 2.8 to 7.4 hours. —_ — -
As an anti-anginal agent, the usual dose is 80-120 mg three
times daily. As an anti-arrhythmic, the usual dose ranges from
240-320 mg or from 240-480 mg per day (in 2 or 4 divided doses).
To treat essential hypertension, the usual Znitial dose for
monotherapy is 80 mg three times daily, individualized to 360 mg
daily.

Veragamil HCl is marketed as 80 and 120 mg conventional release
tablets. The drug is also marketed as a 120 mg, 180 mg and 240 mg
sustained release tablets for treatment of essential
hypertension. The usual daily dose is 240 mg once daily in the
morning. Labeling describes higher doses if necessary. Labeling
also indicates that the drug should be dosed with food. -

III. Study #Vera-9523a For Single-Dose, Two-Way Crossover Of

Verapamil HCl Extended-release Tablets, 120 mg, Under Fasting
Conditions:

The objective of the study was to compare the biocavailability of

verapamil-ER 120 mg tablets manufactured by Mylan Pharmaceuticals
Inc., with that of Knoll product (Isoptin® SR), following an oral
administration of a single 240 mg dose (2x120 mg tablets) of each
product under fasting conditions.

Clinical site:

Analytical site:

Investigators:

Study design: Single-dose, two-way crossover bioequivalence
study, under fasting conditions.

Subjects: Thirty-eight (38) male subjects were accepted

for entry into the clinical portion of the
study. Thirty-eight (38) subjects
successfully completed both phases of the
clinical portion of the study. The clinic
portion of the study was conducted in two
groups for safety to insure prompt
evaluations of the ECG PR intervals. Group A
consisted of volunteer 1-14 and Group B was
volunteers 15-38. The dosing dates for this
study were as following:

Phase T Phase II
Group A August 26 September 7, 1995

2




Selection criteria:

Exclusion criteria:

Restrictions:

Dose and treatment:

Washout period:

Food and fluid

Group B September 16 September 28, 1995

The subjects were between 12 to 45 years of
age. All subjects were within +10% of their
ideal body weight for height and body frame
as described in the Metropolitan Life
Insurance Company Statistical Bulletin, 1983.
Subjects were judged to be in good health
following a complete physical examination,

. EKG and medical history within fourteen days

of the start of the study. In addition, urine
samples at the time of the medical
examination were free of drug abuse
(including marijuana). Good health was
confirmed by normal findings in the following
tests: biochemical profile, hematology and
urinalysis.

Consisted of adverse reactions or allergy to
verapamil or any other calcium channel
blockers, history of alcohol or drug abuse,
history of cardiovascular, neurological,
neuropsychiatric, gastrointestinal, hepatic,
renal, hematological and/or respiratory
diseases.

Subjects were instructed not to take any
drugs for at least 14 days prior to and
during the course of the study. In addition,
no concomitant medication is permitted during
the study period. Subjects were also
instructed to abstain from alcohol, tea,
coffee, chocolate and caffeine and xanthine-
containing products for 48 hours prior to,
and during the course of the study.

Treatment A: 2x120 mg verapamil HCl ER tablet
(Mylan), lot #2BO0O6H, batch size

Tablets, potency 95.4%, content uniformity
97.3% (CV=1.2%), administered following a 10
hours overnight fast.

Treatment B: 2x120 mg Isoptin®SR tablet
(Knoll), lot #20900074, Exp. 4/97, potency
98.8%, content uniformity 99.3% (CV=1.4%),
administered following a 10 hours overnight
fast.

A twelve day washout periocd separated each
phase.




intake: Subjects fasted for ten hours prior to
dosing. Lunch was served five hours after
dosing. Dinner was served ten hours after
dosing. Water was not allowed two hours
before until two hours after dosing, except
for the dosing water (240 mL).

Blood samples: Ten mL (10) blood samples were collected at 0
(pre-dose), 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6,
7, 8, 10, 12, 16, 24, 36, and 48 hours after
dosing. Plasma samples were immediately
frozen.

Subject welfare: Vital signs (blood pressure, pulse rate and
Lead II ECG) were measured pre-dose and
hourly for eight hours after dosing and at
12, 24 and 48 hours.

Assay Methodology:




Statistical Analysis:

Statistical analysis was performed on verapamil and norverapamil
data using SAS. Analysis of variance was performed using the GLM
procedure. Pharmacokinetic parameters were evaluated for
treatment, sequence and period effects. The two one-sided tests
were used to estimate the 90% confidence interval. The subjects
in the study were dosed in two separate groups. Group A consisted
of subjects numbered 1 to 14 and group B consisted subjects
numbered 15 to 38. An analysis of variance was performed to
assess the group effect and determine the poolability of the two
groups.. A mode with terms for groups, sequences, group by
sequence interaction, subjects within the group by sequence
interaction, treatments and periods was performed. No
statistically significant group effects were observed for the
pharmacokinetic parameters by using the above model. The firm
dropped the group effect, and the standard two way crossover
model was emploved.

IV. In Vivo Results:
Thirty-nine (38) normal, healthy subjects were recruited for the
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study and successfully completed both phases of the clinical
portion of the study. The clinic was conducted in two groups for
safety to insure prompt evaluations of the EXG PR intervals.
Group A consisted of subjects numbered 1 to 14 and group B
consisted subjects numbered 15 to 38.

Ten adverse events (headache, lightheadedness or nausea) were
reported in eight subjects dosed over the course of the study. Of
the ten reported adverse events, nine were probably or possibly
related to the study drug.

The plasma concentrations and pharmacokinetic parameters for

verapamil and norverapamil are summarized in Tables I and II.

Table I

Mean Plasma Verapamil Concentrations and Pharmacokinetic

Parameters Following an Oral Dose of 240 Verapamil HC1
ER (2x120 mg Tablets) under Fasting Conditions

(N=38)
Treatment A Treatment B
Mylan-Test Reference
Lot #2B006H Lot #20900074
ng/mL (CV) ng/mL (CV)
Time
hr
0 0] 0
0.5 1.61 (194 ) 1.30 (206 )
1 11.72 (72.3) 12.88 (133 )
1.5 25.94 (60.2) 31.54 (112 )
2 44.28 (62.1) 54.61 (96.1)
2.5 62.09 (67.1) 69.40 (79.0)
3 75.55 (64.1) 83.11 (72.4)
4 89.82 (67.0) 91.40 (62.9)
5 88.20 (62.1) 92.61 (53.1)
6 93.90 (40.1) 104.73 (48.8)
7 75.66 (37.4) 82.92 (46.7)
8 65.41 (37.4) 70.58 (45.8)
10 49.86 (36.9) 50.75 (41.1)
12 39.75 (45.7) 40.30 (45.5)
16 25.28 (50.9) 25.31 (47.3)
24 15.79 (67.1) 15.15 (24.7)
36 4.44 (90.6) 4.75 (74.2)
48 1.28 (159 ) 1.06 (170 )
90% CI
AUC(0-t) (ng.hr/mL) 1141.48 (37.6) 1189.52 (43.0)
AUCINf (ng.hr/mL) 1200.40 (35.7) 1249.12 (40.9)
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Cpeak (ng/mL) (46.1)
Tpeak (hr)
Kel (1/hr)

T1/2 (hr)

.43
.086
.33

5.
5
0
8

LnAUC(0-t)
LnAUCI
LnCpeak

Table 1T

117.92 (46.6)
5.57
_ 0.Q86
8.44
89-107% ~
90-107% -~
88-113% -~

Mean Plasma Norverapamil Concentrations and Pharmacokinetic
Parameters Following an Oral Dose of 240 Verapamil HC1

ER (2x120 mg Tablets) under Fasting Conditions

(N=38)
Treatment A
Mylan-Test
Lot #2BOO06H
ng/mL (CV)

Time
hr
0 0
0.5 0.46 (356 )
1 7.42 (74.3)
1.5 19.13 (55.0)
2 31.92 (49.0)
2.5 44.78 (51.1)
3 55.46 (45.3)
4 68.88 (44.3)
5 74.25 (41.3)
6 81.59 (33.9)
7 77.08 (31.5)
8 74.79 (28.5)
10 66.28 (26.6)
12 56.31 (25.4)
16 41.39 (27.8)
24 28.83 (34.8)
36 11.89 (46.7)
48 4.86 (73.9)
AUC(0-t) (ng.hr/mL) 1508.90 (24.6)
AUCINf (ng.hr/mL) 1598.80 (24.4)
Cpeak (ng/mL) 87.31 (28.9)
Tpeak (hr) 6.53
Kel(1l/hr) 0.073

T1/2 (hr)

Txr

eatment B
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LnAUC(0-t) 93-104%
LnAUCI 93-104% -~
LnCpeak — - 89-104% -

1. For verapamil, the least squares means for AUC(0-t), AUCI and
Cpeak values were 4.0%, 2.9% and 2.4% lower, respectively, for
the test product than for the reference product. The differences
are not statistically significant and the 50% confidence
intervals for the above parameters are within the acceptable
range of 80-125% for log-transformed data. The reviewer's
calculations are similar to those submitted by the firm.

2. The verapamil and norverapamil plasma levels peaked at 6 hours
for both the test and the reference products following their
administration under fasting conditions.

3. For norverapamil, the least squares means for AUC(0-t), AUCI
and Cpeak values were 1.9%, 1.7% and 4.6% lower, respectively,
for the test product than for the reference product. The
differences are not statistically significant and the 30%
confidence intervals for the above parameters are within the
acceptable range of 80-125% for the log-transformed data. The
reviewer's calculations are similar to those submitted by the
fixrm.

4. Analysis of variance (ANOVA) of verapamil and norverapamil
showed no statistically significant sequence, period or treatment
effect for AUC(0-t), AUCI and Cpeak.

5. Systolic and diastolic blood pressure, heart rate and percent
change from baseline of the ECG PR interval were analyzed for
statistical differences. There were no clinically significant
differences in the parameters evaluated.

Vera-9578 For Post-Prandial Single-Dose Bioeguivalence

The objective of this study was to evaluate the effect c¢f food on
the rate and extent of absorption of Mylan's verapamil HCl 120 mg
ER tablets relative to Isoptint SR 120 mg Tablets (Knoll),
following administration of a 240 mg dose (2 tablets).

Clinical site:

Analytical site:

Study date: Clinical phase: November 18, - Decemper 18,
1995
Analytical phase: December 21, 1895 - January

27, 1996




Investigators:

Study design:

Subjects:

Selection criteria,
Exclusion criteria,
& Restrictions:

Washout perieod:

Dose and treatment:

Food and fluid
intake:

Single-dose, three-way crossover, post-
prandial biocequivalence study.

The study was conducted in eighteen (18)
normal, healthy non-smoking, male subjects.
They were accepted into the study following
informed consent, physical examination and
blood and urine analysis. All subjects
successfully completed all three phases of
the study. These subjects ranged in age from
18 to 45 years.

Please see Study #Vera-9523a for single-dose
under fasting conditions above.

Two weeks

Treatment A:

2x120 mg verapamil HCl ER tablets (Mylan
Pharmaceuticals Inc), lot #2B0O06H
administered following an overnight fast.
Treatment B:

2x120 mg verapamil HCl ER tablets (Mylan
Pharmaceuticals Inc), lot #2B006H
administered within 30 minutes of a high fat
breakfast preceded by an overnight fast.
Treatment C:

2x120 mg Isoptin® SR tablets (Knoll), lot
#20900074, administered within 30 minutes of
a high fat breakfast preceded by an overnight
fast.

Subjects were required to fast overnight for
10 hours prior to dosing in each treatment
phase. Subjects on regimen A ingested the
two tablets with 240 mL of water. Subjects on
regimen B and C ingested the two tablets with
240 mL of water within 30 minutes after a
standardized high-fat breakfast (1 fried egq,
1 serving of hashed browned potatoes, 1 slice
Canadian bacon, 1 buttered English muffin, 1
slice American cheese, 8 ounces of whole milk
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and 6 ounces of orange juice). Lunch and
dinner were served at 5 and 10 hours,
respectively, post-dose. Water was not
permitted two hours before and two hours
after dosing, but was allowed at all other
times.

Blood samples: Ten (10) mL of blood were collected at 0
(pre-dose), 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, s6,
7, 8, 10, 12, 16, 24, 36 and 48 hours after
drug administration. Blood collections were
centrifuged at 4°C and plasma samples were
immediately frozen.

Assay Methodology: Please see study #Vera-9523a above.

Statistical Analysis

Cpeak for verapamil and norverapamil was determined by
establishing the peak concentration for each subject. The areas
under the plasma verapamil and norverapamil concentration versus
time curves (AUCs) were calculated by using the linear
trapezoidal rule.

VI. In Vivo Results:

This study was conducted from November 18, 1995 to December 18,
1995 in the

Eighteen healthy male volunteers were accepted for entry
into the clinical phase of the study. Eighteen subjects
successfully completed all three phases of the clinical portion
of the study. There were fourteen medical events reported for
this study. Three of which were reported prior to dosing. Of the
eleven reported during the study, four were probably drug
related. These were three reports of a headache and one report of
feeling lethargic.

The plasma concentrations and pharmacokinetic parameters for
verapamil and norverapamil are summarized in Tables III and IV.




Table III

Mean Plasma Verapamil Concentratioﬁs and Pharmacokinetic
Parameters Following an Oral Dose of 240 mg Verapamil HCl ER

2x120 mg Tablets

Mylan
Time Lot #2BO06H
hr Fasting

ng/mL (CV)
0 0
0.5 1.20 (285.3)
1 14.88 (115.1)
1.5 33.91 ( 92.3)
2 60.44 ( 77.1)
2.5 90.61 ( 72.7)
3 111.73 ( 70.8)
4 142.52 ( 73.3)
5 139.24 ( 78.1)
6 142.49 ( 62.3)
7 120.58 ( 55.1)
8 101.61 ( 51.7)
10 72.80 ( 54.1)
12 56.52 ( 72.8)
16 36.11 (111.5)
24 21.40 (134.1)
36 5.65 (201.9)
48 2.54 (234.5)
AUC(0-t)
(ng.hr/mL) 1677.7 (70.8)
AUCint
(ng.hr/mL) 1769.9 (69.8)
Cpeak (ng/mL)178.5 (55.9)
Tpeak (hr) 5.39
T1/2 (hr) 8.19
Kel (hr™) 0.0893

Treatment A

Undexr Fastin

(N=18)

Treatment B
Mylan

Lot #2B0O06H
Nonfasting

ng/mL (CV)

0

0.51

5.93
13.59
21.01
29.44
34.47
46.90
62.50

(232.
(113.
(106.

]
N
N

PP o JIJNDWoo

(
(
(
(
(

98.89 ( 79
114.89 ( 73.8)
115.14 ( 67.8)

95.45 ( 73.2)

67.77 ( 61.0)

37.31 ( 67.7)

21.69 ( 83.0)

6.24 (129.7)
2.03 (206.8)
1461.4 (72.4)
1516.3 (72.8)
130.3 (70.1)
7.67
7.18
0.1003
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and Nonfastin

Treatment C

Isoptin®
Lot #20900074
Nonfasting
ng/mL (CV)
0
0
1.68 (172.6)
6.40 (131.5)
11.28 (106.8)
15.21 ( 85.9)
18.%91 ( 79.6)
32.97 ( 73.8)
63.16 (127.1)
113.26 (114.9)
105.07 ( 93.3)
103.30 ( 95.2)
83.84 ( 74.1)
62.98 ( 68.7)
35.90 (151.1)
21.08 ( 74.2)
5.52 (131.5)
1.89 (182.7)
1337.0 (83.7)
1398.5 (81.9)
125.1 (103 )
7.22
7.48
0.0980

Conditions

B/C
1.09 7

1.08 -
1.04 -~




Table IV

Mean Plasma Norverapamil Concentrations and Pharmacokinetic
Parameters Following an Oral Dose of 240 mg Verapamil HCl ER

(2x120 mg Tablets) Under Fasting and Nonfasting Conditions

(N=18)
Treatment A Treatment B Treatment C
Mylan Mylan Isoptin®
Time Lot #2B00O€H Lot #2B0O06H Lot #20900074
hr Fasting Nonfasting Nonfasting
ng/mL (CV) ng/mL (CV) ng/mL (CV)
0 0 0 0]
0.5 0.42 (292.0) 0 0]
1 7.29 ( 83.1) 1.94 (157.7) 0.40 (291.6)
1.5 20.09 ( 72.0) 6.86 ( 91.s6) 2.83 (149.2)
2 35.93 ( 62.3) 11.95 ( 94.6) 6.88 ( 92.9)
2.5 56.37 ( 55.5) 19.15 ( 93.8) 11.26 {( 70.9)
3 71.40 ( 53.6) 24.57 ( 85.6) 14.73 ( 59.0)
4 97.73 ( 73.3) 39.01 ( 57.9) 27.37 ( 42.8)
i 5 108.66 ( 56.6) 54.31 ( 37.9) 45.02 ( 36.8)
6 120.15 ( 47.3) 79.39 ( 26.6) 77.86 ( 34.3)
7 117.79 ( 41.9) 94.76 ( 29.3) 87.95 ( 30.6)
8 114.46 ( 38.5) 104.94 ( 35.8) 96.87 ( 33.2)
10 99.28 ( 33.9) 107.62 ( 39.6) 98.89 ( 37.7)
12 80.62 ( 32.1) 94.08 ( 35.6) 88.50 ( 36.8)
16 56.76 ( 33.1) 65.76 { 34.9) 63.98 ( 33.7)
24 35.87 ( 43.5) 41.85 ( 44.3) 41.97 ( 42.1)
36 13.94 ( 76.2) 15.79 ( 66.9) 15.57 ( 64.2)
48 6.94 (105.2) 8.09 ( 82.8) 7.83 ( 75.4)
B/C
AUC(0-t)
(ng.hr/mL) 2072.6 (32.2) 2010.9 (34.4) 1905.9 (35.9) 1.06 -~
AUCIint
(ng.hr/mL) 2209.3 (34.4) 2143.7 (37.6) 2027.3 (39.2) 1.06 ~
Cpeak (ng/mL)132.4 (38.5) 114.7 (35.8) 103.3 (35.4) 1.11 ~
Tpeak (hr) 6.83 8.94 9.33
T1/2 (hr) 9.89 9.60 9.53
Kel (hr'") 0.0739 0.0749 0.0746
Verapamil

1. The verapamil plasma levels peaked at 6 and 8 hours for the
reference and test products, respectively, under nonfasting
conditions and at 4 hours for the test product under fasting
conditions.

2. For Mylan's test product, the mean AUC(0-t), AUCinf and Cpeak
values were 9.3%, 8.4%, 4.2%, higher, respectively, than the
reference product values under noniasting conditions. The ratios
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of the test mean to the reference mean are within the acceptable
range of 0.8-1.2 for AUC(0-t), AUCinf and Cmax.

3. For the test product, the mean Cpeak value after dosing with
food was about 73.0% of the value reported in the fasting state.
Also, after feeding the Tpeak was delayed about 2.3 hours
relative to the fasting Tpeak.

4. There were no statistically significant carry-over effects for
AUC(0-t), AUCinf and Cpeak between the three treatments.

Norverapamil

1. The norverapamil plasma levels peaked at 10 hours for both
test and reference products under nonfasting conditions and at 6
hours for the test product under fasting conditions.

2. For Mylan's test product, the mean AUC(0-t), AUCinf and Cpeak
values were 5.5%, 5.7% and 11.0% higher, respectively, than the

reference product values under nonfasting conditions. The ratios
of the test mean to the reference mean are within the acceptable
range of 0.8-1.2 for AUC(0-t), AUCinf and Cpeak.

3. For the test product, the mean Cpeak value after dosing with
food was about 86.6% of the value reported in the fasting state.
Also, after feeding the Tpeak was delayed about 2.1 hours
relative to the fasting Tpeak.

4. There were no statistically significant carry-over effects for
AUC(0-t), AUCinf and Cpeak between the three treatments.

VII. Study #Verz-9579, Multiple-dose Bicequivalence study of
Verapamil HCl 120 mg ER Tablets

The objective of the study was to assess the biocavailablity at
steady-state of verapamil HCl 120 mg ER tablets (Mylan) as
compared to Isoptin® SR 120 mg Tablets (Knoll) following once-a-
day dosing of each formulation for eight days.

Clinical site:

Analytical site:

Study date: Clinical phase: December 11,1995 - February
2, 1996
Analytical phase: February 1, 1996 -February
27, 1996

Investigators:
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Study design:

Subjects:

Group 1

Group 2

Washout period:

Selection criteria,
Exclusion criteria,
and Restrictions:

Vital signs:

Two-way crossover, multiple-dose study

Forty healthy male subjects were accepted for
entry into the clinical phase of the study
and dosed. Due to dropouts (adverse events
{11 subjects}, possible food poisoning {10
subjects} and one dropout for personal
reasons) an additional group (Group 2) of
twelve subjects was recruited into the study
(three of the subjects in Group 2 dropped
from the study for personal reasons). Twenty-
seven (27) subjects successfully completed
both phases of the clinical portion of the
study. The dosing dates for this study
presented as following:

Phase I Phase II
December 11, 1995 January 4, 1996
January 4, 1996 January 25, 1996

Group 1 Subjects #1-40
Group 2 Subjects #104, 105, 106, 107, 110, 111, 113,

114, 119, 120, 122 and 124.

The washout period for Group 1 was seventeen
days and for Group 2 was fourteen days.

Please see study #Vera-95523a for the single
dose

Vital signs (including blood pressure, pulse
rates) were measured before each dose and at
i, 2, 3, 4, 5, 6, 7, 8, 10, 12, 16 and 24
hours following the first and eighth drug
administration. Lead II EKGs were performed
for safety after the first seven doses at 4,
6 and 8 hours post dose. Lead II EKGs were
also performed for each subject one hour
before the eighth dose and at 1, 2, 3, 4, 5,
6,7,8, 10, 12, 16 and 24 hours after the
eighth dose. If a subject's PR interval was
greater than 0.28 seccnds on any of the EKGs,
the subject withdrew fxom the study and
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repeat EKGs were taken until the PR interval
returned to <0.22 seccnds. If a subject's PR
interval was > 0.24_seconds before any of the
remaining doses, the subject was not dosed
and withdrew from the study. If the PR
interval was > 0.22 and < 0.28 after dosing,
repeat EKGs were performed. The subject
received the next dose if the PR interval
returned to <0.24 seconds.

Dose and treatment: Treatment A
Day 1-7: 2x120 mg Verapamil® HCl ER Tablets
(Mylan Pharmaceuticals Inc), lot #2B006H
administered with 240 mL of water at 8 AM.
Day 8: 2x120 mg Verapamil HCl ER Tablets
(Mylan Pharmaceuticals Inc), lot #2B006H
administered with 240 mL of water at 8 AM
following a 10 hour overnight £fast.
Treatment B
Days 1-7: 2x120 mg Isoptin® SR Tablets
(Knoll), lot #20900074 administered with 240
mL of water at 8 AM.
Day 8: 2x120 mg Isoptin® SR Tablets (Knoll),
lot #20900074 administered with 240 mL of
water at 8 AM following a 10 hour overnight
fast.

Food and fluid
intake: Subjects fasted for ten hours prior to
dosing. Lunch was served five hours after
dosing. Dinner was served ten hours after
dosing. Water was not allowed two hours
before until two hours after dosing, except
for the dosing water (240 mL).

Blocd samples: Blood samples were collected during each
study period at:
Day 1: 0 hour (pre-drug)
Day 6: 0 hour (pre-drug)
Day 7: 0 hour (pre-drug)
Day 8: 0 hour (pre-drug), 0.5, 1, 1.5, 2,
2.5, 3, 4, 5, 6, 7, 8, 10, 12, 16 and 24
hours following drug administration. Plasma
samples were separated and stored at -20°C.

Assay Methodology: Please see study #Vera-9523a for the single
dose.

Statistical Analysis:

Statistical analysis was performed using SAS-GLM. ANOVA was
performed using GLM. Pharmacokinetic parameters were evaluated
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for treatment, sequence and period effects. The two one-sided
tests were used to estimate the 90% confidence interval for the
pharmacokinetic parameters. An analysis-cf variance was performed
to assess the group effect. A model with terms for groups,
sequences, group by sequence interaction, subjects within the
group by sequence interaction, treatments and periods was
performed. An analysis of steady-state attainment was performed
using Cmin data from the 120, 144 and 168 hours plasma samples.

VIII. In Vivo Results

Initially, forty (40) subjects enrolled in this study. Of these
forty subjects, twenty-two did not complete the crossover. Ten
subjects were withdrawn due to known cardiac effects of the drug
as determined by EKG (asymptomatic) and one volunteer chose to
withdraw due nausea. There were also 10 subjects withdrawn from
the study that experienced medical events not related to the
study medication (loose stools), possible food poisoning. In
order to replace subjects who had been discontinued from the
study, twelve (12) additional healthy male volunteers enrolled in
the study (as a Group 2). Of these twelve subjects, three
subjects dropped from the study for personal reasons and did not
complete the crossover. Twenty-seven (27) subjects successfully
completed both phases of the clinical portion of the study. There
were 256 medical events reported for this study during the eight
days of dosing. Of these 108 were assessed as drug related
medical events. The results indicate that the incidence of
adverse experiences were similar between the test and reference
products. There were no serious or .life-threatening medical
events reported in the study.

The plasma concentrations and pharmacokinetic parameters for
verapamil and norverapamil are summarized in Tables V and VI.

Table V

Mean Verapamil Plasma Concentrations and Pharmacokinetic
Parameters Following a Multiple Dosing (8x240 mg) of

Verapamil HCl ER 120 mg Tablets

(N=27)

Time Treatment A Treatment R
hr Mylan Isoptin®

Lot #2BOO6H Lot #20900074

ng/mL (CV) ng/mL (CV)
0 0.00 0.00
120 40.66 (56.0) 36.30 (59.2)
144 34.43 (48.8) 35.34 (59.6)
168 36.17 (52.0) 35.04 (55.1)
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168.5 37.84 (52.8) 34.84 (56.6)
165 £7.92 (47.8) 52.88 (56.2)
168.5 80.92 (40.2) — 80.18-456.8)
170 109.11 (37.8) 112.41 (62.1)
170.5 141.03 (39.3) 138.00 (88.8)
171 165.87 (38.3) 171.82 (53.8)
172 195.05 (32.6) 204.21 (45.5)
173 205.71 (33.2) 219.16 (42.4)
174 208.12 (31.9) 221.31 (37.8)
175 191.69 (32.4) 193.63 (34.7)
176 164.85 (32.0) 168.30 (38.2)
178 128.99 (36.9) 128.97 (34.2)
180 96.23 (41.4) 96.99 (41.1)
184 57.64 (55.8) 56.30 (52.4)
192 37.71 (69.1) 34.66 (59.1)
90% CI
AUC(0-24) (ng.hr/mL) 2438.1 (33.5) 2467.1 (37.0)
Cpeak (ng/mL) 227.3 (28.7) 240.0 (37.4)
Cmin (ng/mL) 33.9 (56.2) 30.7 (54.3)
Tpeak (hr) 173.3 173.3
Css (ng/mL) 101.6 (33.5) 102.8 (37.2)
Fluctl (%) 198.3 (27.6) 208.6 (26.3)
Fluct2 (%) 717.2 (50.3) 846.0 (50.0)
LnAUC(0-24) 94-106%
LnCpeak 89-104%

Fluctl = (Cpeak-Cmin)/Css*100

Fluct2 = (Cpeak-Cmin)/Cmin*100
Cmin = Min. Conc. from time range 168-192 hours
Css = AUC/24

Table VI

Mean Norverapamil Plasma Concentrations and Pharmacokinetic

Parameters Following a Multiple Dosing (8x240 mg) of
Verapamil HCl ER 120 ma Tablets )

(N=27) s

Time Treatment A Treatment B
hr Mylan Isoptin®

Lot #2B006H Lot #20900074

ng/mL (CV) ng/mL (CV)

0 0.00 0.00
120 56.86 (36.5) 63.29 (37.9)
144 60.29 (34.6) 60.09 (41.3)
168 61.65 (34.7) 60.55 (36.3)
168.5 61.78 (35.4) 60.10 (37.5)
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165 70.82 (31.3) 68.23 (37.9)
1695.5 81.67 (27.1) 80.29 (37.1)
170 93.67 (23.9) —94.86-4(37.3)
170.5 108.06 (22.4) 105.40 (32.4)
171 123.38 (24.6) 123.45 (33.4)
172 144.74 (22.8) 148.13 (29.0)
173 160.27 (23.9) 166.17 (30.8)
174 171.49 (22.5) 178.20 (27.4)
175 170.28 (20.9) 171.95 (25.5)
176 164.49 (19.1) 168.83 (24.5)
178 149.58 (19.6) 152.06 (23.4)
180 126.51 (20.9) 129.44 (24.9)
184 88.70 (31.0) 90.10 (31.3)
192 £€4.18 (39.0) 63.18 (37.2)
90% CI
AUC(0-24) (ng.hr/mL) 2677.1 (21.2) 2715.5 (25.9)
Cpeak (ng/mL) 177.2 (20.9) 182.6 (26.6)
Cmin (ng/mL) 58.9 (34.6) 56.9% (35.0)
Tpeak (hr) 174.3 174.2
Css (ng/mL) 111.5 (21.2) 113.2 (37.2)
i Fluctl (%) 108.1 (27.9) 113.3 (27.3)
Fluct2 (%) 227.0 (47.7) 249.3 (45.7)
LnAUC(0-24) 95-104% 7
LnCpeak 92-103%
*Fluctl = (Cpeak-Cmin)/Css*100
*Fluct2 = (Cpeak-Cmin)/Cmin*100

Cmin = Min. Conc. from time range 168-192 hours
Css = AUC/24

1. The plasma verapamil and norverapamil levels peaked at 174
hours for both the test and the reference products.

2. An analysis of steady-state attainment was performed using
Cmin data from the 120, 144 and 168 hours plasma samples.
Regression analysis of these data showed that no statistically
significant differences in slopes between treatments exist for
either verapamil or norverapamil.

3. For verapamil, the least squares means for AUC(0-24) and Cpeak
values were 1.4% and 5.6% lower, respectively, for the test
product than for the reference product. The differences were not
statistically significant. The 90% confidence intervals for each
of the above parameters are within the acceptable range of 80-
125%.
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4. For norverapamil, the least squares means for AUC(0-24) and
Cpeak values were 1.6% and 3.2% lower, respectively, for the test
product than for the reference product. The diffexences were not
statistically significant. The 90% confidence intervals for
AUC(0-24) and Cpeak are within the acceptable range of 80-125%.

5. Additional analysis of variance was performed by the reviewer
using the following model

Y = SEQ SUBJ(SEQ) PER TRT; (whereas period = 3)
was employed in the statistical analysis of the study, resulted

in the following 90% confidence intervals for LnAUC(0-24) and
LnCpeak of

Verapamil

LnAUC (0-24) 93.9-105.9% //
LnCpeak 88.5-104.6%
Norverapamil

LnAUC (0-24) 94.9-104.2%
LnCpeak 92.2-103.1% ~

The 90% confidence intervals for the above pharmacokinetic
parameters calculated using the above model are within the
acceptable range of 80-125%.

6. Systolic and diastolic blood pressure, heart rate and percent
change from baseline of the EKG PR interval were analyzed for
statistical differences. There were no clinically significant
differences in the parameters evaluated.

IX. Formulation:

Mylan's formulation for its verapamil HCl ER 120 mg tablet is
shown below:

Verapamil HCl Extended-Release Tablet 120 mg

MG Per Tablet
Active Component

Verapamil HCl, USP 120.0

Inactive Components

Povidone, USP
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Purified Water, USP

Sodium Alginate NF . T

Microcrystalline Cellulose NF

Magnesium Stearate/
Sodium Lauryl Sulfate

Total 350.0
Inactive Components (Film-Coat)
Blue
Coating Suspension
Solids Contributionx*=* 12
Average Target Film Coat Weight 12
Total Theoretical Weight 362.0
* The Blue Coating Suspension Purified Water, USP which

is added as a processing aid but does not contribute to the
weight

** Solids consist of hydroxypropyl methylcellulose,
polydextrose, titanium dioxide, triacetin, polyethylene glycol,
and FD&C Blue #1 Aluminum Lake

' purified Water, USP is added to the product as a processing aid
but does not contribute to the total weight, therefore, Purified
Water, USP quantities are expressed parenthetically.

X. In vitro Dissolution Tegting:

Method: USP 23 apparatus II (paddle) at 50 rpm

Medium: 900 mL of Simulated Gastric Fluid T.S (no enzyme)
for one hour, then Simulated Intestinal Fluid T.S.
(no enzyme) for 2, 3.5, 5 and 8 hours.

Number of

Tablets: 12

Test Product: Mylan's Verapamil HCl ER tablets, 120 mg

Lot #2BO0O0O6H

Reference A
Product : Knoll's Isoptin® SR tablet, 120 mg
‘ lot #20900074.




The dissolution testing results are presented in Table VII.
XI. Comments: — ——

1. The firm's single-dose bioequivalence study #Vera-9523a under
fasting conditions, conducted on its 120 mg verapamil HCl ER
tablet is acceptable. The two study drugs did not differ
significantly with respect to mean values for any of the
pharmacokinetics parameters. The 90% confidence intervals for
LnAUC(0-t), LnAUCinf and Cpeak are within the acceptable range of
80-125% for verapamil and norverapamil.

2. The firm's single-dose biocequivalence study #Vera-9578 under
fasting and nonfasting conditions, conducted on its 120 mg
verapamil HCl ER tablet is acceptable. The ratios of the test
mean to the reference mean for AUC(0-t), AUCinf and Cpeak are
within the acceptable range of 0.8-1.2 for verapamil and
norverapamil under nonfasting conditions.

3. The firm's multiple-dose biocequivalence study #Vera-9579 under
fasting conditions, conducted on its 120 mg verapamil HCl ER
tablet is acceptable. The 90% confidence intervals for LnAUC(0-
24) and Cpeak are within the acceptable range of 80-125% for
verapamil and norverapamil.

4. The in vitro dissolution testing for the test product 120 mg
verapamil HCl ER tablets is acceptable.

XII. Recommendations:

1. The single-dose bioequivalence study #Vera-9523a, conducted by
Mylan Pharmaceuticals Inc., on its Verapamil HCl Extended Release
120 mg Tablets, lot #2B006H, comparing it to Isoptin® SR 120 mg
Tablets manufactured by Knoll Pharmaceuticals, has been found
acceptable by the Division of Bioequivalence. The study
demonstrates that Mylan's Verapamil HCl Extended Release 120 mg
Tablets is bioequivalent to Knoll's Isoptin® SR 120 mg Tablets.

2. The single-dose post-prandial bioequivalence study #Vera-9578,
conducted by Mylan Pharmaceuticals Inc., on its Verapamil HC1
Extended Release 120 mg Tablets, lot #2BO06H, comparing it to
Isoptin® SR 120 mg Tablets manufactured by Knoll Pharmaceuticals,
has been found acceptable by the Division of Biocequivalence. The
study demonstrates that Mylan's Verapamil HCl Extended Release

120 mg Tablets is biocequivalent to Knoll's Isoptin® SR 120 mg
Tablets.

3. The multiple-dose steady-state bioequivalence study #Vera-
9579, conducted by Mylan Pharmaceuticals Inc., on its Verapamil
HCl Extended Release 120 mg Tablets, lot #2B0O06H, comparing it to
Isoptin® SR 120 mg Tablets manufactured by Knoll Pharmaceuticals,
has been found acceptable by the Division of Biocequivalence. The
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study demonstrates that Mylan's Verapamil HCl Extended Release
120 mg Tablets is bioequivalent to Knoll's Isoptin® SR 120 mg
Tablets. — -

4. The dissolution testing conducting by Mylan Pharmaceuticals
Inc., on its verapamil HCl ER 120 mg Tablets, lot #2BOO06H is
acceptable. The dissolution testing should be conducted in 900 mL
of simulated gastric fluid without enzyme (first hour) and 900 mL
of simulated intestinal fluid without enzyme (second hour and
thereafter) at 37°C using USP 23 apparatus II (paddle) at 50 rpm.
Based on the submitted data the following tentative
specifications are recommended:

1 hour

2 hours
3.5 hours
5 hours
8 hours

The firm should be informed of the above recommendations.

Moheb H. Makary, Ph(%.
Division of Bioequivalence
Review Branch III

RD INITIALLED RMHATRE-
FT INITIALLED RMHATR" _ Date: o>/ 96

Concur: Date: /c%/??<§\é,

gézth Chan, Ph.D.
rector

Division of Bioequivalence

MMakary/10-4-96 wp 74587SD.496
cc: ANDA #74-587, original, HFD-658 (Makary), Drug File, Division
File.
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Table VII In Vitro Dissolution Testing

Drug (Generic Name) :Verapamil ER
Dose Strength: 120 mg Tablets
ANDA No.:74-587

Firm: Mylan Pharmaceuticals Inc.
Submission Date: April 4, 1996
File Name: 74587SD.496

I. Conditions for Dissolution Testing:

USP XXII Basket: Paddle: X RPM: 50

No. Units Tested: 12

Medium:900 mL SGF for 1 hour, then SIF
Specifications:

Reference Drug: Knoll's Isoptin SR tablets, 120 mg
Assay Methodology-

II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot #2B0O0O6H Lot # 20900074
(hr) Strength(mg) 120 Strength(mg) 120

Mean % Range %CV Mean % Range %CV
1 20 2.5 14 10.2
2 29 4.0 24 7.8
3.5 46 7.7 41 11.0
5 68 8.3 72 8.6
8 98 4.7 102 2.5
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